The 65-kDa phorbol-diester hydrolase in mouse plasma is esterase 1 and is immunologically distinct from the 56-kDa phorbol-diester hydrolase in mouse liver.
Esterase 1, a well-characterized mouse plasma protein of unknown function, has activity against a wide range of ester substrates including beta-alanine nitrophenyl esters and 17 beta-esters of estradiol. In this article, we report that esterase 1 is also responsible for a majority of the phorbol-12-ester hydrolase activity in mouse plasma. Incubation of homogeneous esterase 1 with 4 beta-phorbol 12 beta-myristate 13 alpha-acetate (PMA) at either 4 or 37 degrees C for up to 18 h yielded phorbol 13 alpha-acetate as the only hydrolysis product. Specific polyclonal antibodies to esterase 1 inhibited 95% of PMA hydrolysis by a purified esterase 1 preparation and 65% of PMA hydrolysis by mouse plasma. Perfused mouse liver homogenates contain two distinct phorbol diester hydrolases with apparent molecular masses of 65 kDa and 56 kDa, respectively. The 65-kDa protein appears to be immunologically identical to the plasma enzyme, while the 56-kDa protein, found in liver but not in plasma, is immunologically distinct. Phorbol 12-myristate, phorbol 12,13-dibutyrate, and PMA were found to be competitive inhibitors of the beta-alanine-nitrophenyl esterase activity of esterase 1 with Ki values of approximately 7 microM. Phorbol 13-acetate and phorbol itself were less effective with Ki values of 37 and 140 microM, respectively. Sodium salts of valeric and myristic acids did not inhibit at 10 microM. The above results indicate that efficient substrate binding requires a phorbol 12-ester. Similar results were obtained with estradiol 17 beta-valerate which is a better substrate for esterase 1 than is PMA. Our results strongly suggest that esterase 1 and a recently described phorbol ester hydrolase isolated from mouse serum (Saito, M., and Egawa, K. (1984) J. Biol. Chem. 259, 5821-5826) are the same and are immunologically and kinetically distinct from the 56-kDa phorbol 12-ester hydrolase in mouse liver.